GS-15 is a novel anaerobic organism which can obtain energy for growth by completely oxidizing several shortchain fatty acids and aromatic compounds to carbon dioxide with Fe(III) as the electron acceptor (10, 12, 14, 17) . Reduction of nitrate to ammonia and reduction of Mn(IV) to Mn(II) can also serve as electron-accepting reactions in GS-15 (14) . It has been proposed that the metabolism of GS-15 can be used as a model for the mechanism that is responsible for most of the organic matter oxidation coupled to Fe(III) reduction in such environments as aquatic sediments (9, (13) (14) (15) (16) , deep pristine aquifers (11) , and aquifers impacted with organic contaminants (10, 12) . The only other organism isolated in pure culture that is known to obtain energy to support growth by oxidizing organic compounds with Fe(III) as the electron acceptor is Shewanella putrefaciens (16, 20) . S. putrefaciens has a very limited substrate range with Fe(III) as the electron acceptor, and formate is the only organic compound that S. putrefaciens is known to completely oxidize under such conditions (16) . Thus, compared with GS-15 metabolism, the metabolism of S. putrefaciens may represent a less significant mechanism for organic matter oxidation in Fe(III)-reducing environments.
The finding that GS-15 obtains energy to support growth by completely oxidizing acetate with Fe(III) as the sole electron acceptor suggests that GS-15 must be able to conserve energy through electron transport to Fe(III) (14 (5, 7, 19) or soluble (6, 24, 27) .
Cytochrome b. In order to determine their cytochrome content, intact cells were washed and suspended to a cell density of about 109 cells per ml in buffer A. With both Fe(III)-grown cells (Fig. 1, spectrum 1 ) and nitrate-grown cells (Fig. 2, spectrum 1 ) the difference spectra, which were generated by placing aerated cell suspensions in the reference beam and dithionite-reduced samples in the sample beam of the double-beam spectrophotometer, had absorption maxima at 558, 530, and 430 nm. Low-temperature (77 K) spectra gave the same absorption maxima (data not shown). These absorption maxima are characteristic of type b cytochromes in other prokaryotes (26) .
The type b cytochrome in GS-15 was reduced when cell suspensions were placed under H2. To investigate the possible reoxidation of cytochromes by Fe(III) or nitrate, 500 ,ul of a 4 mM solution of Fe(III) citrate or sodium nitrate was placed in the sidearm of a Thunberg cuvette containing intact cells in the lower chamber. The control cuvette contained intact cells and 500 p,l of buffer A in the sidearm. After the cuvettes were sparged with H2, the contents of the sidearms were mixed with the cells, and the cuvettes were immediately placed in the spectrophotometer with the control cuvette in the reference beam. When Fe(III) was added to Fe(III)-grown cells, absorption minima developed at the wavelengths characteristic of the type b cytochrome (Fig. 1,   spectrum 2 ). This suggested that the Fe(III) reductase could accept electrons from the type b cytochrome. Addition of Fe(III) also oxidized the type b cytochrome in nitrate-grown cells (Fig. 2, spectrum 2 (Fig. 1, spectrum 3) . Inhibitors of nitrate reduction (sodium azide and sodium cyanide) prevented oxidation of the type b cytochrome by nitrate (Fig. 2 , spectrum 4) but had no effect on Fe(III) oxidation of the cytochrome (Fig. 1, spectrum 4 
